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Ship maneuvering simulation for the river section in the tail of
the Xiangjiang Zhuzhou Hub Reservoir

SHU Xiaohong', ZOU Kaiming®, WANG Yinghong’
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Abstract ; In order to solve the problem of complex water flow conditions in scattered and shallow shoals, curved
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river sections, difficult ship navigation, and susceptibility to shallow water effects, a two-dimensional
mathematical model of water flow and a mathematical model of ship maneuvering motion are established. Taking
the Yunongzi Shoal at the tail of the Zhuzhou Hub on the Xiangjiang River as an example, the reliability of the
mathematical model is verified through field measurement data. The numerical simulation of ship motion under
typical working conditions is conducted to calculate the corresponding navigation parameters and evaluate the
effect of channel improvement and navigation conditions. The results show that dredging curved channels
affected by scattered and shallow shoals can effectively optimize the water flow pattern,and significantly improve
ship navigation conditions. The numerical simulation can provide scientific basis and guidance for evaluating the
regulation effect of the crooked channel in scattered shoals.

Keywords: ship maneuvering mathematical model; shallow water effect; scattered and shallow shoal;

curved channel
(FEfTgmiE . T )
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behind the continued development of cracks even after the application of sealing and bottom slab reinforcement
using carbon fiber sheets. A section-layered model of the box girder bridge is established to represent the
physical and mechanical behaviors of the top slab, web, and bottom slab. The differential concrete shrinkage
and creep between the web and the top/bottom slabs is taken into account which due to variations in theoretical
thickness and reinforcement ratio. A calculation method is derived to estimate the self-induced stresses in the
cross-section of the box girder bridge caused by non-uniform shrinkage and creep. The effectiveness of this
method is validated by applying it to an actual bridge,, which shows that the maximum tensile stress occurs in the
mid-section of the web, and it attenuates along the top and bottom slabs, which is consistent with the observed
crack pattern of the real bridge. The calculated timing of crack initiation aligns well with the actual occurrence
of cracks in the bridge. The research demonstrates that non-uniform shrinkage and creep is important
contributing factors to vertical cracking in the web of box girder bridges.

Keywords : bridge engineering; non-uniform shrinkage and creep; stratified cross-section; vertical cracks of

web ; tensile stress
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